Inhibition of protein phosphatase 2B upregulates serine phosphorylation of N-methyl-D-aspartate receptor NR1 subunits in striatal neurons in vivo.
This study investigated the role of protein phosphatase 2B (calcineurin) in regulating phosphorylation of N-methyl-D-aspartate receptor (NMDAR) NR1 subunits and other phosphoproteins in the rat striatum in vivo. In chronically cannulated rats, microinjection of the calcineurin selective inhibitor cyclosporin A increased phosphorylation of NMDAR NR1 subunits at serine 896 and serine 897 in the injected dorsal striatum. The increase in NMDAR NR1 phosphorylation was dose-dependent in a dose range surveyed (0.005, 0.05, and 0.5 nmol). Parallel with increased serine phosphorylation of NR1 subunits, cyclosporin A dose-dependently increased phosphorylation of a Ca2+-sensitive protein kinase, extracellular signal-regulated protein kinase 1/2 (ERK1/2), and a Ca2+/cAMP-sensitive transcription factor, cAMP response element-binding protein (CREB), in the dorsal striatum. Using an immediate early gene product Fos as a reporter of inducible gene expression, cyclosporin A was found to upregulate Fos expression in the dorsal striatum. These results indicate that calcineurin plays an important role in the tonic dephosphorylation of NMDAR NR1 subunits and other two key cytoplasmic and nuclear signaling proteins (ERK1/2 and CREB) in striatal neurons.